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(57) [ABSTRACT] 
[Object] 

To prevent the generation of defective connections within a contact hole with a high aspect ratio when 
manufacturing a multi-layer wiring structure using an electroplating process. 

[Construction] 

A current film 42 is deposited on an insulative film 40 having a contact hole 40a by a sputtering or vapor 
deposition process. If the aspect ratio of the contact hole 40a is high, void 46 occurs in the current film 42 at 
the bottom region of the contact hole. Next, a resist 44 having a window 44a for exposing a wiring forming 
region is formed on the current film 42. Then, another current film 48 is deposited on the cuncni ti^n 42 within 
the wiring forming region by an electroless plating process. By using the electroless plating process, the 
current film 48 can be deposited on the interlayer insulative film 40 exposed by the void 46. This results in the 
entire wiring forming region to be covered with current films 42, 48 which can be then used as electrodes to 
perform an electroplating thereby achieving the object of the invention. 



[CLAIMS] 
[CLAIM 1] 

A method for forming a wiring path wherein an upper wiring path is formed on an insulative underlying 
structure by an electroplating process, said underlying structure comprising an electric circuit element to be 
interlayer connected and a contact hole for said electric circuit element, said upper wiring path being connected 



to said electric circuit element, said method comprising: forming a first current film on said underlying 
structure inside and outside said contact hole by a vapor phase growth process; forming a second current film 
on said first current film by an electroless plating process to cover the region exposed by void formed in said 
first current film; and forming said upper wiring path on said second current film by an electroplating process. 
[CLAIM 2] 

A method according to claim 1 , wherein said vapor phase growth process is a sputtering process or a vapor 
deposition process. 



[DETAILED DESCRIPTION OF THE INVENTION] 
[0001] 

[Applicable Industrial Field] 

The present invention pertains to a method for forming wiring paths for providing a multi-layered wiring 

structure. 

[0002] 

[Description of the Prior Art] 

In the past, electroplating processes have been used for forming wiring where resistance is required to be low, 
such as power supply lines or grounding lines. This is because depositing a thick film for the wiring paths and 
increasing the cross-sectional area of the wiring allow the integration density to be increased while reducing the 
wiring resistance, and the electroplating process can manufacture thick wiring films in a short period of time 
making it suitable for mass-production purposes. 
[0003] 

On the other hand, when manufacturing a multi-layered wiring structure in which, for example, the power 
supply line is the upper wiring path, a lower wiring path is first covered with an interlayer insulative film and is 
then covered with an upper wiring path. The upper and lower wiring paths are then connected by a contact 
hole formed through the interlayer insulative film. To form the upper wiring path using the electroplating 
process, a current film is formed on the interlayer insulative film. The upper wiring path is then formed by 
depositing a wiring material on the interlayer insulative film with the electroplating process. 
[0004] 

[Problems To Be Solved By The Invention] 

However, in order to increase the integration density of the device, it is necessary to provide an interlayer 
insulative film of sufficient thickness for maintaining its insulating performance while decreasing the diameter 
of the contact hole. This results in a contact hole with a high aspect ratio. When an upper wiring path is 
formed at a contact hole with a high aspect ratio using the electroplating process, a defective connection 
becomes more likely between the upper wiring and its corresponding lower wiring as will be explained below 
with reference to the attached drawings. 
[0005] 

Figs. 9 and 10 are cross-sectional views sequentially showing the processes for forming the upper wiring path 
in a multi-layered wiring structure and illustrating the formation of a defective connection between the upper 
and lower wiring paths. 
[0006] 

In Fig. 9 (A), 10 is a semiconductor substrate on which certain electric circuit elements are formed. A lower 
wiring path 14 is formed on the substrate 10 with an interlayer insulative film 12 interposed in between. 
[0007] 

When forming the upper wiring path, an interlayer insulative film 16 is initially deposited on the lower wiring 
path 14, and a contact hole 18 for the lower wiring path 14 is then formed in the interlayer insulative film 16. 
Then, a current film 20 is deposited on the interlayer insulative film 16 inside and outside the contact hole 18. 
The current film 20 is usually deposited using a vapor phase growth process such as sputtering or vapor 
deposition. As the aspect ratio of the contact hole 18 increases, the vapor phase growth process becomes 
unable to provide sufficient deposition of the current film 20 on the sidewalls at the bottom of the contact hole 
18 giving rise to void 24 where the current film 20 is discontinuous (see Fig. 9 (A)). 
[0008] 

Next, a resist pattern 22 is formed on the current film 20 (see Fig. 9 (B)) . The resist pattern is formed not to 



cover but to expose the regions for forming the upper wiring path. 
[0009] 

Next, the substrate is subjected to an electroplating process using the current film 20 as an anode so that plated 
films are selectively deposited on the current film 20 in the upper wiring path forming region to thereby obtain 
an upper wiring path 26 consisting of the plated films (see Fig. 10). Then, in a process not illustrated, the resist 
pattern 22 and the current film 20 formed outside the upper wiring path forming region are selectively 
removed. 
[0010] 

The electroplated films for forming the upper wiring path 26 are selectively deposited on the exposed regions 
on the current film 20 not covered by the resist pattern 22. However, the electroplated films do not deposit in 
the void region 24 since a current film 20 does not exist in that region. Thus, cavity 28 is formed at the bottom 
of the contact hole, the said cavity giving rise to defective connections between the upper wiring 26 and the 
lower wiring 14. 
[0011] 

Another choice is to form the entire upper wiring path 26 using an electroless plating process. However, the 
electroless plating process provides a very slow film deposition rate and, consequentiy, a poor yield. 
[0012] 

The object of the present invention is to resolve the above-described problems of the prior art by providing a 
wiring path forming method that does not generate cavities even with contact holes with a high aspect ratio 
while at the same time being capable of forming an upper wiring path with a good yield. 
[0013] 

[Means for Solving The Problems] 

To achieve the object of the present invention, the present invention provides a method for forming a wiring 
path wherein an upper wiring path is formed on an insulative underlying structure by an electroplating process, 
the underlying structure comprising an electric circuit element to be interlayer connected and a contact hole for 
the electric circuit element, the upper wiring path being connected to the electric circuit element, the method 
comprising: forming a first current film on the underlying structure inside and outside the contact hole by a 
vapor phase growth process; forming a second current film on the first current film by an electroless plating 
process to cover a region exposed at a void formed in the first current film; and forming the upper wiring path 
on the second current film by an electroplating process. 
[0014] 
[Function] 

According to the method, the second current film is deposited by an electroless plating process. By using the 
electroless plating process, the second current film can be deposited at the void in the first current film where 
the first current film is absent Thus, the entire upper wiring path forming region can be covered by the first 
and second current films. 
[0015] 

In addition, since the first current film is formed by a vapor phase growth process, the exposed region at a void 
in the first current film within the contact hole in the upper wiring path forming region is kept relatively small 
even when the aspect ratio of the contact hole is high. Therefore, even if the second current film is formed by 
electroless plating, the processing time to cover the region exposed by the void in the first current film with the 
second current film can be kept relatively short. 
[0016] 

[Embodiments] 

Embodiments of the invention will be described hereinbelow with reference to the attached drawings. The 
drawings are meant only for schematic illustration purposes and should not be construed to limit the scope of 
the invention. 
[0017] 

Figs. 1 to 4 are cross-sectional views for sequentially illustrating the main process steps of the embodiment of 

the present invention. ( 

[0018] 

First, an insulative underlying structure 29 is formed. The underlying structure 29 comprises an electric circuit 
. element 32 to be interlayer connected and a contact hole 40a for element 32. 



[0019] 

In the embodiment, the underlying structure 29 is used for, for example, forming a semiconductor integrated 
circuit and comprises a semiconductor substrate 30, and successively formed thereon an interlayer insulative 
film 3 1 , a current film 34, an electric circuit element 32 and interlayer insulative film 40, and a contact hole 40a 
formed in the interlayer insulative film 40 (see Fig. 2 (A)) . The electric circuit element 32 to be interlayer 
connected is a lower wiring path for use, for example, as a power line and will be called "lower wiring path 32" 
hereinafter. 
[0020] 

The underlying structure 29 is formed as follows although its construction or its fabrication process should not 
be limited to as such. First, a semiconductor substrate 30 on which transistors, contacts, interconnects and 
other necessary electric circuit elements are formed is prepared. An interlayer insulative film 3 1 and a current 
film 34 are formed on the said substrate 30 (see Fig. 1 (A)). The interlayer insulative film 31 is made of, for 
example, a SiN film, a Si02 film, or a polyimide film. The current film 34 is a conductor with a dual-layer 
construction comprising a Ti film and an Au film which are formed on the interlayer insulative film 31 in 
sequence starting with the Ti film and followed by the Au film. Here, the current film 34 is formed to cover the 
entire surface of the interlayer insulative film 31. 
[0021] 

Next, an insulative pattern 36 is formed on the current film 34 (see Fig. I (B))- The insulative pattern 36 
consists of a photoresist material having windows or voids 36a for exposing the lower wiring path forming 
region. In forming the insulative pattern, the interlayer insulative film 31 is coated with a photoresist, and the 
resist is then subjected to exposure and development to thereby obtain an insulative pattern 36 consisting of a 
resist with a prescribed pattern. 
[0022] 

Next, the current film 34 is immersed in an Au electroplating solution. Electroplating is then performed using 
the current film 34 as an anode for electroplating. This deposits an Au film on the current film 34 in the lower 
wiring path forming region thereby providing a lower wiring path 32 comprising an Au plated film (see Fig. 
1(C)). Since the pattern 36 is insulative and an Au film does not deposit on the insulative pattern 36, an Au 
plated film can be selectively deposited only on the exposed lower wiring path forming region not covered by 
the insulative pattern 36. 
[0023] 

Next, the insulative pattern 36 and the current film 34 in the region where the lower wiring path 32 is not 
formed are removed (see Fig. 1(D)) . Then, an interlayer insulative film 40 is formed on the lower wiring path 
32 to complete the fabrication of the underlying structure 29 (see Fig. 2(A)). The interlayer insulative film 40 
is formed to cover the lower wiring path 32 with a contact hole 40a for the lower wiring path 32. The contact 
hole 40a is formed by photolithography and etching such as reactive ion etching (RIE). 
[0024] 

Next, a first current film 42 is formed using a vapor phase growth process on the underlying structure 29 inside 
and outside the contact hole 40a. In this embodiment, the first current film 42 is a dual-layer conductor 
comprising a Ti film and an Au film which are deposited on the interlayer insulative film 40 in sequence 
starting with the Ti film and followed by the Au film using sputtering or vapor deposition as the vapor phase 
growth method (see Fig. 2 (B)). Here, the first current film 44 is formed to cover the entire surface of the 
interlayer insulative film 40. 
[0025] 

The material for the first current film 42 need only be a material suitable for forming a second current film 44 
using an electroless plating process described hereinbelow. Therefore, the first current film 42 may be a single 
layer structure consisting only of an Au film, or a dual layer structure in which the upper layer is a Cu or Pt 
film instead of an Au film, or a multiple layer structure of two or more layers. 
[0026] 

Next, an insulative pattern 44 is formed on the first current film 42 in this embodiment. The insulative pattern 
44 consists of a resist and has windows or voids 44a for exposing the upper wiring path forming region (see 
Fig. 3 (A)). 
[0027] 

Next, a second current film 48 is formed using an electroless plating process on the first current film 42 to 



cover the region exposed by the void 46 in the said film 42. If the aspect ratio of the contact hole 40a is high, 
the void 46 is likely to be formed at the bottom of the contact hole 40a and consequently in the upper wiring 
path forming region (see Fig. 3(A)). With this embodiment, the first current film 42 is immersed in an Au 
electroless plating solution to form a second current film 48 comprising an Au film (see Fig. 3(B)). 
[0028] 

By using the electroless plating process, the second current film 48 can be formed not only on the first current 
film 42 but also on the interlayer insulative film 40 in the upper wiring path forming region which is exposed 
by void 46. By properly choosing the material for the first current film 42, the second current film 48 can be 
continuously grown to cover the current film 42 and on to the interlayer insulative film 40 at the void 46. 
Although the growth rate of the electroless plating process is slow, the processing time can be kept relatively 
short since it is only necessary to cover the interlayer insulative film 40 at void 46 with the second current film 
48. 

[0029] 

Next, an upper wiring path 50 is deposited on the second current film 48 using an electroplating process. In 
this embodiment, the second current film 48 is immersed in an Au electroplating solution. By supplying an 
electroplating current using the second current film 48 and/or the first current film 42 as an anode for 
electroplating, an Au film is selectively deposited on the second current film 48 in the upper wiring path 
forming region to obtain an upper wiring path 50 comprising a plated Au film (see Fig. 4(A)). 
[0030] 

Next, with this embodiment, the insulative pattern 44 and the current film 42 in a region where the upper 

wiring path 50 is not deposited are removed (see Fig. 4(B)). 

[0031] 

Figs. 5 through 8 are cross-sectional views for sequentially illustrating the main process steps of another 
embodiment of the present invention. In the following description, features different from the foregoing 
embodiment will primarily be explained, detailed explanations being omitted for features that are similar 
between the two. 
[0032] 

First, an underlying structure 29 is formed In this embodiment, the underlying structure 29 comprises a 
semiconductor substrate 30, and a lower wiring path 32 and an interlayer insulative film 40 sequentially formed 
on the substrate 30. 
[0033] 

The underlying structure 29 of this embodiment is formed as follows although the construction or the 
fabrication process for the underlying structure 29 is not limited to as such. Initially, a substrate comprising 
field oxide film 52, field effect transistor 54 and other necessary electric circuit elements is prepared as a 
semiconductor substrate 30, and a lower wiring path 32 and an interlayer insulative film 40 are sequentially 
formed on the field oxide film 52 of the substrate 30 (see Fig. 5(A)). In the drawing, a first primary electrode, a 
control electrode, a second primary electrode and an active layer of the field effect transistor 54 are identified 
by numbers 54a, 54b, 54c, and 54d, respectively. 
[0034] 

In this embodiment, since the electric circuit elements to be interlayer connected are the lower wiring path 32 
and the first primary electrode 54a, the interlayer insulative film 40 is formed with a contact hole 40a for the 
lower wiring path 32 and a contact hole 40b for the first primary electrode 54a. The interlayer insulative film 
40 insulatively covers the lower wiring path 32 and the electric circuit elements formed on the semiconductor 
substrate 30. 
[0035] 

Next, in this embodiment, an insulative pattern 56 is formed on the interlayer insulative film 40 in an air bridge 
forming region (see Fig. 5(B)) . The air bridge forming region is the region where electrical effects caused by 
the upper wiring path should be ehminated or reduced, such as the region corresponding to the control 
electrode 54b. An insulative pattern 56 is formed in this region using a resist. 
[0036] 

Next, a first current film 42 is formed using a vapor phase growth process on the underlying structure 29 inside 
and outside the contact holes 40a, 40b. In this embodiment, the first current film 42 is formed to cover the 
entire surface of the interlayer insulative film 40 on the underlying structure 29 and the insulative pattern 56 for 



forming the air bridge (see Fig. 6(A)). 
(0037] 

Next, an insulative pattern 44 is formed on the first current film 42 in the embodiment (see Fig. 6(B)). 
[0038] 

Next, a second current film 48 is formed using an electroless plating process on the first current film 42 to 
, cover the region exposed by the void 46 in the said film 42 (see Fig. 6(B), Fig. 7(A)). . 
J [0039] 

- Next, an upper wiring path 50 is deposited on the second current film 48 using an electroplating process (see 
VFig.7(B)). ^ 
[0040] 

Next, with this embodiment, the insulative pattern 44 and the current film 42 in the region where the upper 
. wiring path 50 is not deposited are removed (see Fig. 8(A)). This is followed by the removal of the insulative 
pattern 56 for forming the air bridge (see Fig. 8 (B)) . In the drawings, the air bridge is identified by the 
character "B." 
[0041] 

The present invention should not be construed to be limited to the above-described embodiments, and the 
construction, material, manufacturing method, manufacturing process sequence of the various component 
elements and other conditions can be suitably and optionally changed 
[0042] 

For example, the underlying structure 29 on which a multi-layer wiring is implemented is not limited to those 
for forming semiconductor integrated circuits and can include those for forming various other electrical 
circuits. Also, the electrical circuit elements to be electrically connected to the upper wiring path are not 
limited to a wiring path but can be an active element, a passive element, an electrode or any other circuit 
elements. 
[0043] 

Although, in the above-described embodiments, the first current film 42 is formed to cover the entire surface of 
the interlayer insulative film 40, and the second current film 48 is selectively formed on the exposed regions of 
the first current film 42 not covered by the insulative pattern 44 in the upper wiring path forming region, the 
invention is not limited as such. The shapes of the current films 42, 48 and the regions where they are formed 
are optional so long as they can provide a wiring portion P and a terminal portion Q for connecting the current 
films 42, 48 to the plating power supply when electroplating to deposit the upper wiring path, and the current 
films 42, 48 can cover the upper wiring path forming region. 
[0044] 

Also, although in the above-described embodiments the insulative pattern 44 for exposing the upper wiring 
path forming region is formed on the first current film 42 and the second current film 48 is formed thereafter, 
the invention is not limited as such. For example, the said films 42, 48 may be formed after the insulative 
pattern 44 is formed on the interlayer insulative film 40. In this case, not only the upper wiring path forming 
region but the regions for forming the above-described wiring portion P and the terminal portion Q are kept 
exposed by not covering them with the insulative pattern 44 thereby depositing thereon the electroplated film 
for forrning the upper wiring path. Thereafter, the electroplated film outside the upper wiring path forming 
region and the current films 48, 42 may be selectively removed so as to obtain the upper wiring path 50 
comprising the electroplated film remaining in the upper wiring path forming region. Or, in another choice, the 
insulative pattern 44 is not formed, and the first current film 42, second current film 48, and the electroplated 
film for forming the upper wiring path are sequentially formed on the entire surface of the interlayer insulative 
film 40. Then, the electroplated film outside the upper wiring path forrning region and the current films 48, 42 
are selectively removed using photolithography and etching techniques to obtain the upper wiring path 50 
comprising the electroplated film remaining in the upper wiring path forming region. However, in order to 
simplify the manufacturing process, it is advantageous to sequentially form the first current film 42, the 
insulative pattern 44, the second current film 48 and the upper wiring path 50 as described in the above- 
described embodiments. 
[0045] 

[Effects of the Invention] 

As is clear from the above description, according to the present invention, the entire upper wiring path arming 



region is covered by the first and second current films. Therefore, by electroplating using the first and second 
current films as electrodes, the contact hole can be filled with electroplated films free of cavities therein even 
when the aspect ratio of the contact hole is high. Thus, by forming an upper wiring path with the said 
jelectroplated film, defective connections between the upper wiring path and the corresponding lower wiring 
path can be avoided. 
[0046] 

Also, even if the second current film is formed by an electroless plating process, the processing time for 
covering the region exposed by the void in the first current film with the second current film can be kept 
relatively short, and since the upper wirirg path is formed by electroplating, the upper wiring path can be 
efficiently formed. Thus, the present invention can provide a multi-layer wiring structure with a high yield. 

[Brief Description of the Drawings] 

[Fig. 1] (A) - (D) are cross-sectional views sequentially showing the main process steps of an embodiment of 
the present invention. 

[Fig. 2] (A) - (B) are cross-sectional views sequentially showing the main process steps of an embodiment of 
the present invention. 

[Fig. 3] (A) - (B) are cross-sectional views sequentially showing the main process steps of an embodiment of 
the present invention. 

[Fig. 4] (A) - (B) are cross-sectional views sequentially showing the main process steps of an embodiment of 
the present invention. 

[Fig. 5] (A) - (B) are cross-sectional views sequentially showing the main process steps of another embodiment 
of the present invention. 

[Fig. 6] (A) - (B) are cross-sectional views sequentially showing the main process steps of another embodiment 
of the present invention. 

[Fig. 7] (A) - (B) are cross-sectional views sequentially showing the main process steps of another embodiment 
of the present invention. 

[Fig. 8] (A) - (B) are cross-sectional views sequentially showing the main process steps of another embodiment 
of the present invention. 

[Fig. 9] (A) - (B) are cross-sectional views for illustrating a defective connection between the upper and lower 
wiring paths. 

[Fig. 10] This is a cross-sectional view for illustrating a defective connection between the upper and lower 
wiring paths. 

[Description of the Numbers] 

32: lower wiring path 

40: interlayer insuiative film 

40a: contact hole 

42: first current film 

46: void in the first current film 

48: second current film 

50: upper wiring path 
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h*-^*^UTc:neTa&^±/BE«*»«-r^. coo 1 u -€-c:t±ibe82 6±*s. »e»s6-D* 

P>K7-f;i/A€Sra«SR±«C^-r5. *rl>TZ<D o£©Ri#«j£fl^<ft^T?»*gr>>WBV>. 

7w;pa±iz, «##?£i£i;:<fcDE*i$m£««L [0012] r©«w©gWli. ±»b&fi£*©raH^ 

[0004] ;uT*oT>t>-t-©iiS6tcSffl&4i;*v> < fc^ic. L^fc 

[f5W^«ftL,«l;^t1-5R®] L7>^^em«iES £S0IK±liE«£J&*T€f$E8©JS;Sft£lt#T 

«»tt£*£T£Sg£fcBI8I|glBUR© 5iilc«i. 
R#£*«Lo-3. h*-A-g£/jN;*<f-a& 40 [0013] 

8***0. &-3T3>ir9b*-)HDTX<<9httW*i [RS«*ftr-5fc«)©#a] C©BM©»*feH-5fc 

S<fc*. 7X^£ hJta»**lr>i€rK. «*4&o£i£ «6. £©«W©E8#££8tt. SfflfcKSnseSllll 

TJSEe©ra©fcfirF&&£t;6<fta. coato* •sffifiMiwTia-tfc:. «*j&o£8s£fflv»T. wctta 

Bffi£ffll>TR9rr*. E«S*?t»tt1-*±JiE*S«»«f-5C^0. 

[0 0 0 5] 09Rtf01 0 W±SRtTFBE«ffi©ft * h*-;H*tfV©TJft±k:. 3ffl£Si£«rfflV>T. 31- 

«^A©IKWIC«f <&0T*oT. ^BEJUCfctt-Si ©*U>h7><;UA&^-rslSi:. »-©*U>h 

SE»€r«»Je>o#tt-r}g(S-r«)«&©IgS:aB«|; 7-<;UAiilC. «l«*J6-3*tt&ffl^T, 35-©#U> 

*r»fffi0-c*-5. h 7 ^ ^A©wne *> eBffl-r sfussas %-<r>t> v 

[0 0 0 6] 09 (A) K*iV>T, 1 OJifrJg©*^ 5» > h7^ JM»*JMM-*I8&. »-©*P>h7-f^ 



«±IBE»€:^(Sr-5lCS0. 



1 4±«CH|8JISaWl 6fe*«U TSE81 
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(3 

3 

[00 14] 

w>h7^AT7«5;:«i:rt*T£s. 10 

[00 15] \sto%%—<n1iV'>\-y 4 frU*L%ft&&. 

*. 

[0016] a? 
[3&!6W] £TF. Bffi*0HU 56W<0||Jg«C^*K 

[0017] Hi~H4iic:o«?q<7)*ifiei©±sis 

[0 0 18] SI*. «8tt©T»2 9£Jgj£f*. T* 

<on>^^ h#-;i^4 o a tswrs. 
[0 0 19] r©SlJg«Ttt. TJfe2 9liWAtt¥3*# ^ 

Oi, d©££3 0±l:)6*tC*jaUfclBIWt6»R3 
1. *W>h7^;UA3 4, mSUSg&Jfrf 3 2RWHW 

»»R4ot. ara*6gR4 o\zm&i,tzn>?t 

-^4 0 a <t£*rLTJS6 (02 (A) . SKS 

TSE«£-f* (E*T. TBE«3 2tft-T5) . 
[0 0 2 0] T«2 9©«l«Rt;»(S^i*S^tXlC(E^ 
-f*fe©Tttfclr>a<. d^TliT«2 9**lCi£^'5«t 

$nr^«.s«i$ffl*u c©s<g3 0Jit:jiiiij«»ia 

3 lRi;*U>K7-<;PA3 4 (HI 
(A) ) . jgffltt»R3 1 lit*!* liS 1 NR. Si O: 
RXtttfU-f 5 FRT*$. Sfc*l'>h7.fA'A3 4 
«T I R&tf AuR*€>&*-H«|j£<&#«<rp*0. 

eiw»»R3 i«*>e)i^^ne»T i RtfAuRtjg 
j£bT**. :;T:ii, *u->h7-c;i'Zs3 4SBIW^ 

SR3 l^ffiKfcfcD 
[0 0 2 1] #J^T#^>h7^,ll/A3 4±KI68ktt^ 50 



<$H¥6-34 9 9 5 2 
3 6 (Bl (B) ) . 

setti^xh^s&o. TJBE«^«*€:«air-5 

8 (#««*«#> 3 6aS^Tf5. -t©»«lCSt>T 
«. U-5>Xh£JBiaH8ftR3 i±fc«rtrU *8*«. U 

.SWStthftBAU £©l^XhJ&>'&l$Sl&ftfi:/X:5' 
->3 6*»-5. 

[0 0 2 2] JkV>T*^h7w>A3 4£Au<&*# 
»t>S*1'»CS»r5. •tUT*l'>H7^^A3 4i& 

THE«»)Sffl«0* h- 7 W ;PA 3 4 ±tCA u »o 
SR£*«U C©AuA-33R;fc6«<5TBE*3 2 
£8* (Bl (C) ) . »*tt/^ -> 3 6 tttt*tt£ 
^r-rSOT. »«a/^->3 6±tttAu«)o*Rtt 

*«-r*\ at>rt6»tt/x^->3 6-cabricBiiis 

■&&T«E*»*<B*±»caiif?«lc. Au»t>£R*«t 
[00 23] wmUHSyw-ya 6tTBE«3 2 

£«jSUfcV>««©* 3 4 <!: Sri**-*"* 

(Bl (D) ) . *HTT»E«3 2±lrSWfflftR4 

0£»(RU TJfi 2 9 <B«ffc£5S7r* (H2 
(A) ) . Bm»»R4 0liTBE83 2£ffit,>, 

E83 2©&ft©3>:J'£ hzfr-^4 OafctfT*. n 
k*-;mo a©«£ii. 7* MJ VRttx??- 

>^MAtfS«tt-f t^yfV? (RI E) IC«tD. 

[0 0 2 4] X\Z. 3>jr9h*-)l>4 0 af*9*1-©TJ6 
2 9ilC. a«£fiffi*fflV>T. S5-©*I^>h7-fJP 
A4 2£*tt-T-5. C©5UfiWCtt. %-0>1)VyV7 
4)Vk4 2HT lR&yAuR*^fi£5-S*jSO*« 

^T, HR«6»R4 0flW&R*Ccne>T IfttfAu 

R£*au t%2 9©Hmie»R4 o±ica-©*u 

>K7-f^A4 2£MtJ (B2 (B) ) . ZZT 
li. «-0>ftl'>h7-<A'A4 4£S|B»&j»R4 o±ffi 

[0 0 2 5] S-©*l^>h7w;WA4 2©«Ji£tm 

it, «**«)-D#tt*fflt>T«)Sr*a-«)*u>i>7 

^A^4 4£«f£TS©K»Lfc$mTi&fttf6^. ft 
oTg-W*l/>h7^Jl'A4 2£AuRW*ri>e>j£<E> 
-JHHifitUfcO. *fci!07-c;WA4 2©fi±B*. 
AuR»CftATCuRXIiP tRtUTfefi^U. <S<& 

[0 0 2 6] C<OS5«WC»±. »-®*U->h7 

w';PA4 2±lCt&B:tt/t^->'4 4S:««-r-6. fefttt 

emr*« (^««^«^) 4 4a*sn (a 3 

(A) > . 

[0 0 2 7] a-0*l^>h7W^A4 2±IC. 

«tt#a-3£8;£ffllr>T. SR7 ^;PA 4 2 0?Wtli 4 
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5 

«nB4 6tt3>^^h*-^4 0aO7 

^TJtaee«dc@«i:4i;sv^ 03 (a) &m . 

8ilxTAuR€»rifr* (S3 (B) ) . 
[0 0 2 8] JSS»*t>*j£»CJ:n{i. ®z:©*U>h- 
7^M4 8 £8S-®;& !✓> h 7-f frk 4 2 JKD*.& 6 

r. ±BBa«^«««K:fe^Twna4 6^e.»ia-r5 
Hiw«»K4o±ict > «S($-&*c:t*tr#2). jg-© 

*P>h7^;PA42 ©ttHfcftSffaiCSIRT -5 £ t 
K^O. SK*l'>h7-f^A4 2j&»&«jnB4 6©JB 
fTO&R 4 0 ±^<h»- ©* P > h 7 -f * A 4 8 

tr>3&«, O*U->h7^;i-A4 8IC«fc0WnB4 6© 

[0 0 2 9] *C. »n©*U>h7^Jl'A4 8±IC. 
**»oSttSrffl^T±HE*5 0*»^rs. C<0* 
iSWTtt. SBr<D#W>h74 , ;PA4 8£Au©«#i& 
o#at*lCS»-r5. -€-UTS=©*P>h7-<;WA4 
8 Rtf Xte8l-©# V> by<( )Vh 4 2 SO 

7^^A4 8±CS*?«l=Au»i)r3*KSr*«($-a-. 51 
OAu«e>-3#K^e«5±gE«5 0*^5 (04 
(A) ) . 

[0 0 3 0] £IC. COglfiflTtt, Jfifttt/^->4 
4t±JIE«5 O«»*L&WMt0*l':'h7<r;i'A 

4 2£<£lfc£f-5 (04 (B) ) . 

[0 0 3 1] B5--S8ttte®£!6tt0££X€£gUg 

[0 0 3 2] $f. T«!2 9£Jgja-f5. CO^Jg^T 
fit. T»2 9li¥i&#g«3 0 t. d©£«3 0±lrlS 
*JC^UfcTSE«l3 2Rt;eiffl»»K4 0 <fc£«ix. 

[0033] T%2 9o«iffiRr;«fiE^*e:ntig^ 

-rsfcOTtt&t^t. T*2 9£^tCj£^i«t'5ir^ 
T*. ¥*#StR3 0fcLT, 7-r-A-FKffcR 

5 2 , «JM&£ h y yVX9 5 4 Rtf-tOK^OBfifc© 

F&fcR 5 2 ilcJB&lc, TBE* 3 2 RtfJSIBJ 
0 ZB&TZ (05 (A) ) . 0*. 

RWig»SS:-€-*H?n, «H*54a. 54b. 54cR 
tf5 4d*ttl/T*bfc. 

[0034] swttttsn^saiagsjR^scciTfiT 

BE& 3 2 Rtf J&-£*« 5 4 a t bTii 0 . t£o TIB 



(4) »W¥6-34 99 5 2 

6 

ffit8&£4 0«THE«3 2©3>** h*-^4 0 a 
<h»-i«tt 5 4 a ton h*-;M 0 b t&irr 
*. ff IB!&*£4 0 ttTHE« 3 2 3 0*! 

[0 0 3 5] fcC, iOSIilWPtt. 
fiSfSfcOBflfltSiMM 0 ±ICtfifttt/^-> 5 6 
"T* (H5 (B) ) . X7-7*UyS>*J*«tftt±JBE 

5 4b KL*tf£tzmm-e$> o. £©««tc 

[0 0 3 6] JfcC. 3>*? h#-^4 0 a, 4 0 bl*i 
fl.OTJ62 9.LK:. $MBJ£gi££fflV>T. J&-0#U> 
f-7^A4 2 £©£ig«Ttt, TJfi 2 9 

©BHM&RR4 0±ix7-7"Uy^j^©J&SWS-/'t 

^->5 6±tJC. £*16R4 0Rt;/X^->5 6O± 
ffifcfcfcO. ffi-0*l^>h7^;UA4 2Sr»«-T4 
(06 (A) ) . 

[0 0 3 7] jfce. d<&g«0rai. m-(D*U>h7 
2±IC«&14/^->4 4S:}fJfS-r<5 (06 

20 (B) ) . 

[0 0 3 8] JfcC. J8-0*k>h7Y^A4 2±K. 
««*«6r>S*Sffl^T. *S87-fJUA4 2<D«tXB4 
6 (06 (B) #89) *>£Rffl-f*E«£a5ai:i©;<J 
U->h7-<;l-A4 8«#jfcT* (07 (A) ) . 

[0 0 3 9] WZ> JB=:©rtP>h7w;UA4 8_hK. 
S««)oSiSffl^T±gfii5 0 (0 7 

(B) ) . 

[0 0 4 0] CO*i6«Ttt, J&&tt/^->4 

4 t±SE«5 0S:Jg^b^t ( >««CCi*U>h7-<;UA 
50 4 2<hS»*U (0 8 (A) ) , «8S». I7-^U^ 
v?««ffl<7)|fi«tt/^->5 6 S:B55ST5 (H 8 

(B) ) . H*. iT-^'J'yyS^BWLTi 

r. 

[oo4i] 8?m±i£Lfcsy6Wico*K£sn5"b 

[0 0 4 2] *®E«^ff^^n5>Ti62 9\t 

QE«imaffiKT5«a®K* : FHE«i'ffie»r, ffi 

[0 0 4 3] $fc±SEL&*SB«"CI±. »-0*U>F 
7^^4 2Sflmffia«4 0±8SlC*DfcoT}g(fi-r-5 
iftl:. «»tt/^->4 4-t?HtoricBU13ttfc±S 

E«««««om-o*u>h7^ji/A4 2±ic. m~ 
o*u>h7-c;UA4 8*a«Wirjg«u&A5. cntr 

*^TJins*i'>h7w;PA4 2. 4 8&*-3trta«( 
50 tssR-rafcftoE»»^pRc;«^a5»Qs«j«r 
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7 

3. *0. cne*P>h7^^A4 2. 48C«tO± 
JPEfiUgJ£«**B5-£*<TS*<DT*n«. en* 

uv>v-y -fM4 2, 4 8©«M*stfmi£««&£a> 

[0 0 4 4) $fc±56t&SUi«Ttt. ±HE«Pfi6« 

*&Bai-r4«»e/^->4 4 us**?* 

^A4 2±»C«j«U »^<D*U>K7^;k 

TttfcK WAtf, JBIBiaR«4 0±C»8!tt/^-> 
4 4S»«Ufcft. in67-f^A4 2, 4 8 «:»J^T 
s r iJifi©Efi«» p a MtP ff#Q &mis.?z 
««^fc»»tt>'^->4 4THtoTCBais-a-T. ± 

TS«#»o*R*>SfiSS±BEJS5 0£*t*,fc5»::T 

Nit&mm 4 o t. u- > h 7 * ;pa 

4 2. »-©*l/>h7*;UA4 8. fttf. ±JBE<8« 
«fflO«*»-3€RSrJ@*l^*-ri. 7*h 
UVJttfXy?>^ttHS*fflV»T. ±JIEflJMK1K*£l 

lJU>byj 8fttf4 2*g 
IRWI::|S*£U ±SE«»Ji£®«lC«?¥T*«##ot 
K*>££*±JBE85 0£#*,}:5l;:-ftttf&t>. L** 

>44, 3g=©*lL'>h7^A4 8fttfJtgE85 0 
CO 04 5] 

©J8W©E«»**HsfcJ:*itf. -tBE»««S#£:-€- 
■ ■5Ci:39»-C**. ae^TS-ftVXIim=0*l^>h 

7w ;wi»t««iLT**«-9**ffa5 ji tfcio. 

±JBE*»*«*«)3>^i7 S*-;K077.<7 hit** 



(5) (W^6-349 9 52 

[0 0 4 63 cnt*fc. »=10*l/>h7^A'A*ll 

«j* a o s t»* l-t t>«-© * > h 7 ^ ;uA<o«n 

a*»6BfflTSfH«'&. JB^Wrtl^f^^ATBS 

«*«o*T*«arr*oT. ±sE«©**sj»*.k< 
A<jMrr*«. 

CH13 (A) ~ (D) »£Jlff®±SttXa*BRm 

CB2] (a) ~ (b> tt&iiwoiiigfciesaKtt 

[0 3] (A) ~ (B) \t&MM<0±&f3.XU&§mtt3 

[04] (A) ~ (B) ttgJgfloiSfciesaKW 

CS53 (A) ~ (b) \mo9tmm<o£$ti.xm&m 

20 HH9t3R?KlfB'Cft«. 

C06 3 (a) ~ <b) \me>&mwv>±$ttxm*:& 

C073 (a) ~ <b) \me>%&m<?>3imfix®£& 
itwic*T*riHHT*«. 

CH8 3 (a) ~ (b> utieftitfflrafsftxseig 

C0 93 (A) ~ (B) ttJiJI&trFlfEllafflOtttt 
C01OJ AefttTFlEiWIinoflMTAtlllfi-J-* 

3 2 : TBE8 

4 0 : BffittBgl 

4 0a: 3>*7 - 
4 2 : %— <n-hvy\-v <()\sb> 
4 6 : »-0*L/>h7-<;i'AOWn@ 

4 8 : Sr:ro*JU>h7-<^A 

5 0 : _tH£8 
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(6) 



#BH¥6-3 4 9 9 5 2 
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[02] 



(A) 



V / / / / 



/36 a 

6\~ 




^J-38 



(0 



SI 

~M0 



)// ■// A 



(D) 



3/ 



3* 



\/ / / / a : 



30 : 3M5 32 : Tlffilfi 

31 :*{SK«JB 34: «U>h7<JUA 



32 34 




29:Ti* * 40a: uy*0 h?ti-/U 

40:*IS»»® 42 : J6— <0*U>H7-fJl/A 
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(7) <$BB¥6-349 9 5 2 



[03] 



[B4] 





r / \A 



32 S4 « 



89 




60 : JtBES 



29 
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(8) 



f$BB¥6-3 4 9 9 5 2 
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(9) 4$BB¥6-3 49 9 5 2 
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